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Abstract 
 
The aim of this study is to determine the effectiveness of a multimedia designed material, named iLab as teaching and learning 
aids to enhance the understanding of Form Four (16 and 17 years of age) chemistry students about Acids and Bases topic. The 
study compared the academic achievement of the students who were taught by using traditional method and students who were 
taught by using iLab. The respondents were 65 students from a secondary school in the district of Batang Padang, Perak 
Malaysia. The students had different academic profile, which were categorized as good, average and weak. 35 students were 
placed into the experimental group while the other 30 students were placed into the control group. The samples in experimental 
group were taught by using iLab during two hours chemistry lesson. On the other hand, the samples in control group were taught 
without using of iLab. The score from the pre-test and post-test were collected and analysed quantitatively for the research 
questions. The ANCOVA test showed that there was a significant difference in the academic achievement about Acids and Bases 
topic between the control and the experimental groups (p<0.05). In conclusion, iLab as teaching aid is successful to enhance the 
understanding of Form Four students about Acids and Bases topic in chemistry. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
 
Visualization of physical phenomena and laboratory experiences have always been important components for the 
reinforcement and understanding of science concepts. Visualization of phenomena through such techniques as 
demonstrations, simulation, models, real-time graphs, and video can contribute to students’ understanding of science 
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concepts by attaching mental images to these concepts. These visualization techniques not only allow students to 
observe how objects behave and interact, but also provide students with visual associations that they may capture, 
and preserve the essence of physical phemenoma more effectively than do verbal descriptions (Cadmus, 1990). The 
power of multimedia lies in the fact that it is multi-sensory, stimulating the many senses of the audience. It is also 
interactive, enabling the end users of the application to control the content and flow of information. This has 
introduced important changes in the educational system and impact the way we communicate information to the 
learners (Neo and Neo, 2000). The revolution in the information and communication technology (ICT) arena has 
produced a techno-savvy and media-hungry generation, which uses digital media as a way to learn and communicate 
with each other. Therefore, the revolution affects the communication strategies in the education environment and 
influences the way of teachers teach and students learn. According to Lindstrom (1994), the use of multimedia as a 
platform for teaching is made even more feasible with the availability of the multimedia personal computers that are 
powerful, fast and able to process all media elements effortlessly and quickly. With multimedia technology, the way 
we send and receive messages is rapidly changing. The incorporation of multimedia into the teacher’s instructional 
process means that there will be a union between the educational content and the multimedia technology. Neo and 
Neo (2000) added that multimedia or the use of multiple digital media elements in an interactive learning 
application is becoming an emerging trend in the communication of educational information. Multimedia that 
contains video clips, hyperlink and detailed graphics of the specified topic is a good teaching material in school 
because Kravitz (2004) states that teachers have been bringing audio-visual carts into their classrooms to show 
students videos pertaining to almost every educational subject. The advent of digital video expands the applications 
of video in the classroom. It allows for individual or small-group viewing of video material on computer. 
 
2. Review of Literature 
 
Multimedia enables graphics, animation, video and audio to be integrated in an interactive teaching and learning 
environment (Rio Sumarni Sharifuddin, 1999). Interactive multimedia is not solely information giving media but 
can act as a tool to construct knowledge. Most of the studies involving the use of technology showed positive results 
in terms of achievement, attitude and problem-solving ability as compared with their control group counterpart.  
Lazarowitz and Huppert (1993) found that students in the computer-assisted learning environment achieved a 
statistically significant higher mean score on their academic achievement. Nakhleh and Krajcik (1993) discovered 
that students using a computer interface portrayed more meaningful conceptual and analytical verbalization and the 
students were able to relate the observed phenomena with their prior knowledge, while Alessi and Trolip (2001)  
reported that the use of simulation manage to help students learned abstract and difficult concept in science; and Nor 
Aziah Alias et al. (2008) reported that the use of their specially designed material motivated their students to study 
science. Ogunbote and Adesoye (2006) expressed that multimedia technology adds new senses dimension to 
learning experiences because concept were easier to present and comprehend when words are complemented with 
images and animations.  Manjit Sidhu and Selvanathan (2005) state that the use of multimedia was very rewarding 
as the students could visualize problems that are some times difficult to explain in text books especially in the area 
of engineering. Since engineering text books of the subject matter may have limitations of students understanding 
because the books contain unclear engineering sense to students, the use of multimedia technologies are an ideal 
way to teach undergraduates as they provide direct learning rather than acquiring knowledge through learning by 
experience. In the same way, multimedia is also a suitable way to teach secondary school students about chemistry. 
The video clips on the process of an experiment in the laboratory were suitable to reinforce the understanding of 
students about chemistry. Students can also learn the content by watching the video clips on the process of 
experiment in the classroom. Students can visualize the concept of strong acids, weak acids, strong bases and weak 
bases from the video clips on the process of experiment. Moreover, the experiment video can create a conducive 
learning environment where students are experiencing the process of laboratory experiments in the classroom. Eman 
Shams (2007) reported that technology can be a powerful tool but classroom success still depends on the quality of 
student and teacher interaction. Some teachers use technology very effectively and others do not. Its effectiveness 
depends on the teacher’s ability to use the technology. Technology can be negative when a teacher loses creativity 
and energy just because he or she has become dependent on PowerPoint or video. In short, instructional 
technology’s impact on learning depends on how well the teacher uses it. Since the treatment for experimental group 
1433 Asmayati Yahaya et al. /  Procedia - Social and Behavioral Sciences  191 ( 2015 )  1431 – 1435 
was not depend too much on the courseware, technology became powerful tool in classroom and hence became an 
effective teaching aid for teaching and learning process. The combination of note and courseware resulting a 
significant improvement of result in test for experimental group after the courseware has been exposed to them.  
Taking these into account, it is believed that computer mediated instruction can bridge the theory-practice gap in 
teaching of science especially chemistry because it has the capability to show step-by-step discrete sequences of 
scientific concepts or processes instead of presenting them completely. 
 
3. Methodology 
 
The study involves the development of the multimedia instructions, named Interactive Laboratory work in 
Chemistry, in short iLab and explores it effectiveness to enhance students’ achievement in Acid and Bases topic in 
chemistry. iLab can be considered as tutorial courseware or a learning module in an interactive multimedia based 
environment. This instruction can be used as reinforcement, enrichment or remedial. It has learning objectives, 
activity guide and materials to be viewed or read. However, iLab was developed not to replace the teacher. The use 
of iLab complements and supplements the process of teaching and learning.  This study utilized a quasi-
experimental research design. A total of 65 form four students involved in this study came from two intact classes of 
which was later assigned randomly to experimental and control group via fish bowl technique (Krejcie & Morgan, 
1970). The following instrument were administered to the samples before and after using iLab in teaching: (1) 
teacher prepared tests (pretest and posttest) to measure students’ achievement about acids and bases topic in 
chemistry (coefficient alpha =.789); (2) the Ryan Intrinsic Motivation Inventory (IMI), a 34-item instrument with a 
reliability index of 0.943 and (3) an open-ended questionnaire which solicited from the students their reactions on 
the use of iLab in chemistry. The questionnaire consisted of short answer question, which allow the subjects to write 
free responses and personal comments in their own words. Both instruments have been validated by experts in 
science education. The internal reliability (coefficient alpha) are considered acceptable to good (Cronbach, 1951), 
since the closer the alpha is to 1, the greater the internal consistency of the items. Using the pretest and posttest, 
questionnaire, the respective scores were tested for significant differences. Moreover, the results of an informal 
interview with a random sample of students and their journals were used to validate their responses in the 
instruments used in the study.  The study was conducted in four sessions. In session one, a 45-minutes pre-test was 
administered to both the experimental and control groups. This was followed by session two, involving of two hours 
of teaching (using iLab with experimental group and the normal power point presentation with control group) and 
discussion. Session three involves an independent study by students from for both groups. In the final session, after 
the treatment, another set of 45-minutes post-test was administered to both groups and additionally the experimental 
group was asked to complete the IMI and an open-ended questionnaire.   
 
4.   Results and Discussion 
 
T-test was conducted to investigate the difference between students’ achievement in the pretest (Table 1). The 
mean for control group was 46.17 (SD=12.06) and mean for the experimental group was 45.67 (SD=13.98). The 
result showed that there was no statistically significant difference (p>0.05) in mean of pretest between the control 
and the experimental group. Hence, there is no significant difference in the mean of pre-test between control group 
and experimental group. It meant that the achievement in the pretest between control group and experimental group 
were same. This concluded that the prior knowledge of the students are at the same level. 
     
             Table 1: Difference in pretest for control and experimental group 
Pair N mean Std. dev T df Sig. 2 tailed 
Control 
Experimental 
30 
35 
29.70 
24.97 
7.45 
5.18 2.856 58 0.067 
  p>0.05 
In order to investigate whether the pretest having any influence on students posttest achievement, the analysis of 
covariance (ANCOVA) was carried out (Table 2) and the results showed Levene’s test is not significant (p>.05) and 
have not violated the homogeneity of variance assumption (Pallant, 2010). The output indicates that there was a 
significant difference (p>.05) between groups on posttest and thus, when pretest is controlled, there are differences 
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exist between control and experimental groups. A follow-up procedure demonstrated that there was a significant 
difference between the two instructional module groups on the posttest scores, hence, the achievement of the 
experimental group had improved after the treatment. Therefore, it concludes that iLab was able to reinforce the 
understanding of students in the experimental group about acids and bases topic in chemistry. The result support the 
findings of previous studies that the use of multimedia was very rewarding as students could visualize problems and 
reinforce understanding (Manjit Sidhu & Selvanathan, 2005; MacDonald et al., 2001; Keys & Wolfe, 1998; Jerry, 
2004; Höffler & Leutner, 2007). 
 
                      Table 2: Influence of pretest on posttest between control and experimental group 
Source Type III sum of squares df Mean square F Sig. 
Pretest 249.615 1 249.615 9.992 0.030 
Group 7284.990 1 7284.990 291.621 0.001 
Error  1423.919 63 1423.919   
Total 10460.000 65    
      p<0.05 
 
The IMI was administered to the experimental group after the teaching session. Table 3 lists the percent agree for 
each constructs. Data reveals that students are motivated during the TBL lesson where the percent agree for each 
construct are more that 50%. They agreed that the session using iLab was interesting and enjoyable (65.8%), made 
them more competence (54.5%), effort (86.6%), useful (73.3%), relatedness (85.6%) and pressure (73.8%). 
 
                       Table 3: Intrinsic Motivation Among Students for each Construct 
Construct Items % Agree  
Interest/Enjoyment 1, 2, 3, 4, 5, 6, 7 65.8 
Perceived competence 8, 9, 10, 11, 12, 13 54.5 
Effort/importance 14, 15, 16, 17, 18 86.6 
Pressure/tension 19, 20, 21, 22, 23 73.8 
Value/usefulness 24, 25, 26, 27, 28, 29, 30, 31 73.3 
Relatedness 32, 33, 34, 35, 36, 37, 38 85.6 
       N = 35 
The t-test analysis (Table 4) shows that there was no statistically significant different (p>.05) between the male and 
female (experimental group) students’ motivation during the teaching session.  This shows that the male and female 
students are equally motivated during the teaching and learning session using iLab. 
 
                       Table 4: Difference in motivation for male and female students (experimental group) 
Pair N Mean Std. dev T df Sig. 2 tailed 
Male  
female  
18 
17 
4.90 
4.90 
1.07 
.85 .022 33 .982 
                       p>.05 
 
The results of evaluation from students in the experimental group regarding the use of  iLab; felts that the: 
1. Activities were effective in helping them learn acids and bases topic in chemistry. 
2. ilab were user friendly and easy to use. 
3. In addition to discussion, ilab is effective in helping them to relate experiment with theory. 
Few excerpts of positive comments made by students are: “It is easy to use and made it easier to understand 
concepts”. “The activities and how to use the materials were self-explanatory.” “The activities are relevant, 
playback of experiment helps to understand the methods, and associates it with theory.” 
These comments seem to support that ilab increased student motivation to learn and student understanding of the 
concepts associated with the activities. The positive results of these evaluation support the statement by Laws (1995) 
that activity-based environments coupled with interactive discussions, and homework are superior to traditional 
methods for enhancing conceptual development, experimental techniques, and scientific literacy.  From the research 
findings, experimental group showed a significant improvement in the achievement of result after treatment is 
conducted. There was a significant improvement in the post-test for experimental group after the samples were 
taught by using iLab. In other words, the treatment conducted to the subjects of the experimental group was 
successful to reinforce the understanding of Form 4 students about acids and bases. It means that the iLab including 
the experiment video clips can strengthen the understanding of students about acids and bases. iLab including video 
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clips on the process of experiment can effectively reinforce the understanding of Form 4 students about acids and 
bases. This is because the iLab including video clips was used as teaching aid managed to enhance the 
understanding of Form 4 students about acids and bases. The teaching and learning process by using iLab as 
teaching aid is suitable and student centered. Therefore, the teaching method by using iLab as a teaching aid has 
high impact on the students to understand about acids and bases.  
5. Conclusion 
    From the research findings, experimental group showed a significant improvement in the achievement of result 
after treatment is conducted. There was a statistically significant improvement in the post-test for experimental 
group after the samples were taught by using iLab. In other words, the treatment conducted to the subjects of the 
experimental group was successful to reinforce the understanding of Form 4 students about acids and bases. It 
means that the iLab including the experiment video clips can strengthen the understanding of students about acids 
and bases. iLab including video clips on the process of experiment can effectively reinforce the understanding of 
Form 4 students about acids and bases. This is because the iLab including video clips was used as teaching aid 
managed to enhance the understanding of Form 4 students about acids and bases. The teaching and learning process 
by using iLab as teaching aid is suitable and student centered. Therefore, the teaching method by using iLab as a 
teaching aid has high impact on the students to understand about acids and bases topic in chemistry. 
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